The side-effects of many drugs manifest in the oral mucosa. The anti-malarial agent chloroquine diphosphate, which is also used to treat immunological, dermatological, and rheumatological disorders, usually causes pigmentary changes in the oral mucosa. This report presents a case of palate pigmentation related to the prolonged use of chloroquine diphosphate caused by the deposition of drug metabolites in the mucosa. Healthcare professionals must be aware of these drugs and their adverse effects in order to make the correct diagnosis, decide on the optimal treatment for the condition, or refer the patient to an appropriate specialist.
History
A 64-year-old woman with dark skin tone was referred to us for evaluation of a dark stain on the roof of mouth that had appeared around 3 months before presentation without any painful symptoms. The patient had arterial hypertension and rheumatoid arthritis among other systemic diseases, and she was using a pacemaker. She reported the use of the following medicines: prednisone, methotrexate, meloxicam, aspirin (100 mg) and chloroquine phosphate (200 mg/day, started approximately 15 years prior).
Clinical Examination
On intraoral examination, a 4 cm darkly pigmented diffuse lesion with irregular borders was seen on the hard palate ( Fig. 1) . Other small dark areas and pigmented spots were seen on the dorsal tongue and left lower gingival border. Four years before presentation, the patient's upper removable total prosthesis had been replaced; at that time, no color changes were noted in the palatal mucosa. On extraoral examination, pigmentation was not seen in the nails or in the ocular conjunctiva.
Diagnosis
On the basis of the clinical findings, the following differential diagnoses were raised: medical hyperpigmentation, Addison's disease, vitamin B12 deficiency, and melanoma. The results of extensive blood testing excluded the possibility of Addison's disease and vitamin B12 deficiency. Given the history of long-term chloroquine use, the top clinical working diagnosis was drug-induced oral pigmentation caused by chloroquine phosphate. To confirm this, and rule out the possibility of melanoma, a surgical evaluation was requested and the patient then underwent an incisional biopsy (Fig. 2) . Histologic examination revealed a subepithelial deposition of tiny spherical brown-black structures scattered between collagen fibers and within macrophages. The overlying epithelium was unremarkable and there was no evidence of melanoma. These findings confirmed the diagnosis of drug-induced oral pigmentation caused by chloroquine phosphate (Fig. 3) . When asked about changes in vision, the patient mentioned experiencing blurred vision and was referred for ophthalmologic evaluation, which included monocular visual-field testing, specular microscopy, retinography, computed angiography, computed tomography (CT), and optical coherence tomography (OCT). This work-up revealed that the patient had 90% irreversible vision loss.
Discussion
The oral mucosa is a common site at which the adverse effects of drugs manifest. The most common clinical changes due to adverse drug reactions include inflammatory reactions in the mucosa, non-specific ulcers, gingival hyperplasia, xerostomia, and pigmentation [1] . Antimalarial agents, such as chloroquine diphosphate and hydroxychloroquine sulfate, are administered for the treatment of several dermatologic and rheumatologic disorders, and they are known to cause hyperpigmentation of the oral mucosa [1] [2] [3] [4] . Systemic administration of these drugs for a prolonged period is responsible for the appearance of multifocal hyperpigmentation, which is reversible once the medication is discontinued. Oral pigmentation secondary to drug therapy can be attributed to the stimulation of melanin production by melanocytes and/ or the deposition of metabolic products of the drugs in the tissues [3, 5] .
Pathologic changes in the oral mucosa can be associated with several drugs [1] [2] [3] [4] [5] . These adverse reactions depend on the drug and its pharmacodynamics and pharmacokinetics, as well as any individual variability in drug metabolism [6] . Pigmentary changes in the oral mucosa are caused by many medications, including anti-malarial drugs (chloroquine phosphate, hydroxychloroquine, quinidine, and quinacrine), tranquilizers (chlorpromazine), chemotherapeutics (doxorubicin, busulfan, and cyclophosphamide), anti-retroviral agents (zidovudine, AZT, and ketoconazole), antibiotics (minocycline), and laxatives (phenolphthalein) [1] . In the current case, oral mucosal hyperpigmentation was caused by chloroquine phosphate, which the patient had been using for rheumatoid arthritis treatment for approximately 15 years. Chloroquine phosphate and hydroxychloroquine sulfate have been used since the Second World War as antimalarial agents. Furthermore, because of their immunosuppressive and anti-inflammatory actions, they came into widespread use for treating systemic and discoid lupus erythematosus, rheumatoid arthritis, cutaneous porphyria, solar hives, and other dermatological conditions [3, 5] . Although these drugs yield good therapeutic results, there are significant concerns regarding the ocular toxicity of these drugs, particularly chloroquine. Chronic use of these drugs can result in retinal degeneration [2, 7, 8] that can persist even after the medication has been discontinued [5, 9] . The two most important irreversible ocular side effects of chloroquine are retinotoxicity and corneal deposits [8, 9] . The patient in the current case had 90% loss of vision due to the deposition of chloroquine in the pigmented retinal tissues. The daily dose of the drug seems to determine the development of ocular disease, and it should be established depending on the patient's weight; in the case of chloroquine, it should not exceed 4 mg kg -1 day -1 [5] . Unlike the ocular effects, the pigmentary changes caused by chloroquine are reversible once the dose is reduced or the drug is discontinued. These changes can appear in the upper lip, the oral mucosa, and the hard palate, the latter being the site at which the prevalence is highest [9] . The hyperpigmented areas can be of several different sizes, and are normally diffuse, macular lesions with well-defined edges. In terms of color variations, they can be brown, black, or gray [3] . The characteristics of the lesion found in our patient are consistent with those described above. Although the pigmentary lesions caused by drugs can sometimes be esthetically unpleasant, they do not require treatment, since they usually disappear once the drug is discontinued [1] .
A dental surgeon must be aware of the many adverse reactions and side effects from medications that can compromise the oral tissues in order to identify them and treat them, as well as prevent them whenever possible [6] . Important factors to consider in the differential diagnosis include the site and color of the lesion, changes in pigmentation over time, family medical history, and medication use including duration [3] . Patients who develop intraoral signs and symptoms attributable to adverse drug reactions should seek assistance from healthcare professionals, who must be able to recognize such signs and symptoms, be aware of the commonly involved medicines, and establish a clear relationship between the drug and the oral side effects [3] . Even though the patient in this case sought assistance relatively late, her condition was correctly diagnosed because of good anamnesis. She was quickly referred for specialized evaluation, thereby preventing worse damage, which would have been total vision loss. In summary, pigmentary alterations in the oral mucosa caused by the use of medications, particularly anti-malarial drugs, should be included as part of the clinical differential diagnosis of hyperpigmentation of the oral mucosa.
